GABAA-receptor-mediated increase in intracellular Ca2+ concentration in the regenerating retina of adult newt.
We used optical recording with the Ca(2+)-sensitive dye, fura-2, in living slice preparations from the newt retina at different stages of regeneration. gamma-Aminobutyric acid (GABA) induced pronounced [Ca(2+)](i) rise in progenitor cells and differentiating ganglion cells in the 'intermediate' stage of retinal regeneration. This [Ca(2+)](i) rise became less pronounced at the beginning of synapse formation in the late regenerating retina. At the late period of the late regenerating retina with the IPL thickness comparable to that of the control retina, GABA-induced [Ca(2+)](i) rise became undetectable or sometimes a small decrease in [Ca(2+)](i) was observed in regenerated ganglion cells. In contrast, N-methyl-d-aspartate (NMDA)-induced [Ca(2+)](i) rise appeared in premature ganglion cells and became prominent gradually as the regeneration proceeded. The [Ca(2+)](i) rise to GABA was mediated by GABA(A) receptors. This was shown by inhibition of GABA-induced Ca(2+) response with the preincubation of the GABA(A) receptor antagonist, bicuculline. The [Ca(2+)](i) rise due to GABA was suppressed in the absence of extracellular Ca(2+) or in the presence of the L-type voltage-gated Ca(2+) channel blocker, verapamil, suggesting that Ca(2+) may be entered through L-type Ca(2+) channels. Transient appearance of [Ca(2+)](i) rise to GABA during regeneration and origin of GABA-induced [Ca(2+)](i) rise were similar to those in the developing retina [J. Neurobiol. 24 (1993) 1600]. These similarities may suggest that common mechanisms may control neurogenesis and/or synaptogenesis during development and regeneration.